FRICTION AND WORK

THE MECHANICAL EQUIVALENT OF HEAT

On rubbing two rough surfaces together, work is done against
friction and heat appears. There is a definite relationship between the
work done and the heat which appears, viz.: When 778 ft. Ibs. of work
are expended, i B. Th. U. of heat appears and when i B. Th. U. of
heat disappears, 778 ft. Ibs. of work appear. (See Chapter XII.)

Thus i B. Th. U. = 778 ft. Ibs.

FRICTION: WHERE IT is NECESSARY AND WHERE IT is A DISADVANTAGE

In many practical problems, frictional forces have to be reduced in
order to reduce the effort required to move one surface over another.
The work done and consequently the heat produced is thereby reduced.
In machines such as motors and dynamos, the shafts and their bearings
tend to become excessively hot and lubrication by suitable oils and in
suitable places is necessary. In this way the frictional force is reduced,
with a consequent reduction of the heating effect.

It might be imagined that the presence of friction is always dis-
advantageous. This is not the case, however, because there are many
examples, both in everyday life and in workshop appliances, where
friction plays an important part and is in fact essential. For instance
the presence of friction is necessary to prevent stationary objects from
being disturbed by the slightest effort. Friction is also necessary in the
case of vehicle wheels, or slipping would take place between the wheel
and the ground. In wedge appliances, such as nails, it is the presence
of friction which prevents the nail from being withdrawn too easily,
thereby increasing the holding power. The
wooden handles of tools are held to the tang
by the force of friction, as in the case of the
various chisels used in wood working. Also
the force of friction between the wedge and
the blade in some types of plane keeps the
blade in position.

In some appliances, for instance the fly-
wheel, the frictional force between the
wheel and the shaft is not sufficient to pre-
vent slipping as the wheel revolves and an
additional device is necessary to aid the force
of friction. This device is the saddle key shown in Fig. 52, where A is
the flywheel, fixed to the shaft C and B is the key way into which the
saddle key is driven.

47

FIG. 53.
SADDLE KEY OF A FLYWHEEL*